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Description 

The administration of therapeutic doses of mor- 
phine and other clinically useful narcotic analgesics 
Is often accompanied by unpleasant side effects on 
the gastrc-intestinal system. For instance, mor- . 
phine and related opiates such as meperidine and 
methadone may retard intestinal mobility by caus- 
ing contractions of the small bowel circular smooth 
muscle. 

Morphine and related narcotics may also in- 
duce nausea and increased mobility of the gastro- 
intestinal tract resulting in emesis or vomiting. 
These side effects are caused by direct stimulation 
of the chemoreceptor trigger zone for emesis in the 
area postrema of the medulla. (Goodman and Gil- 
man, The Pharmacological Basis of Therapeutics , 
p. 502 [6th ed. 1980],) Studies have shown that 

morphine ond other narc o ti c s cause e m e sis In 

dogs. For example, Wang and Glaviano, JPET 20 
111:329-334 (9143), reported that administration of 
0.5 mg/kg of morphine intravenously to 12 dogs 
resulted in emesis in 9 dogs within an average of 
2.4 minutes. (Mg/kg refers to milligrams of mor- 
phine per kilograms of body weight.) When 1.0 25 
mg/kg of morphine was administered in- 
tramuscularly to 13 dogs, 12 of them vomited with- 
in an average time of .3.5 minutes. 

U. S. Patent No. 4,176,186 of Goldberg et al 
disclosed treatment of intestinal immobility asso- 30 
ciated with the use of narcotic analgesics through 
the administration of quaternary derivatives of 
noroxymorphone. It has now been discovered that 
the same compounds are also useful for the treat- 
ment, both prophylactic and therapeutic, of the 35 
nausea and vomiting associated with the admin- 
istration of these drugs. 

Acc o rding to tho invontion, thoroforo, nousoa 
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wherein 

R is allyl or a related radical such as chloroal- 



lyl. uyulupropyl-mBthyl or propargyl, and 

X is the anion of an acid, especially a chloride, 
bromide, iodide or methylsulfate anion. 

These compounds are administered to the ani- 
mal either prior to or simultaneously with the ad- 
ministration of the narcotic analgesic. They may be 
administered either enterally or parenterally. There 
has not been observed any interference with the 
analgesic activity of the opiates. 

As used herein, unless the sense of the usage 
indicates otherwise, the term "morphine" refers- to 
any narcotic analgesic. 

This invention relates to the use of quaternary 
derivatives of noroxymorphone for the manufacture 
of a medicament for preventing or relieving nausea 
and vomiting associated with the administration of 
morphine to warm-blooded animals. The useful 
compounds are represented by the formula: 



and vomiting by warm-blooded animals receiving 
morphine and related opiates, meperidine, 
methadone, may be prevented or relieved by the 
administration of methylnaltrexone or other quater- 
nary derivatives of noroxymorphone represented 
by the formula: 
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wherein 

55 R is allyl or a related radical such as chloroal- 

lyl, cyclopropyl-methy! or propargyl, and 

X is the anion of an acid, especially a chloride, 
bromide, iodide or methylsulfate anion. 
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The compounds are synthesized as described 
in United Stales Patent No. 4,176,186. A particu- 
larly preferred noroxymorphone derivative*" is 
methylnaltrexone, but other compounds represent- 
ed by the above formula are also suitable. 

Methylnaltrexone or other noroxymorphbne de- 
rivatives may be administered to the patient either 
enterally or parenterally. However, a preferred 
method of administration is by injection. Nausea 
and emesis may follow after even a single does of 
morphine, unlike intestinal immobility which is usu- 
ally the effect of chronic repeated usage of the 
drug. Consequently, it is contemplated that the 
patient will be given an injection of methylnaltrex- 
one prior to surgery or other occasion when mor- 
phine Is used to treat acute pain. 

As illustrated by the following Controls and 
Examples, our studies show that methylnaltrexone 
inhibits om es is wh o n administered cither together 



with the morphine or before the morphine is admin- 
istered. It is thought that methylnaltrexone or other 
quaternary noroxymorphone derivatives may be 
administered up to two hours before the admin- 
istration of morphine, but that period may be vari- 
able. In our studies, methylnaltrexone was admin- 
istered intramuscularly by means of a syringe. 
Methylnaltrexone may also be administered en- 
terally or parenterally by other means. It has bean 
found to be effective in dosages in the range of 
0.05 mg/kg to 1.0 mg/kg for each 1 mg*g of 
administered morphine. It was found effective when 
administered in the same syringe as morphine and 
also when administered up to one hour before the 
administration of morphine. 

The effect of methylnaltrexone in reversing the 
emetic effects of morphine is illustrated herein. The 
unit of mg/kg refers to milligrams of substance 
arinVnistflrflri per kil o grams of body weight 



CONTROL 3 AND EXAMPLE 3 

One mg/kg of morphine was administered in- 
tramuscularly to three dogs. AJI three dogs vom- 
s Ited. On an additional day the morphine was com- 
bined with 0.25 mg/kg of methylnaltrexone and 
administered in the same syringe. None of # th3 
dogs vomited. 

'0 CONTROL 4 AND EXAMPLE 4 

Methylnaltrexone was administered to two dogs 
prior to the administration of 1 mg/kg morphine. In 
one dog, 0.5 mg/kg of methylnaltrexone was ad- 
is ministered intramuscularly 15 minutes before the 
morphine. No vomiting occurred. In the second 
dog, the same dose of methylnaltrexone was ad- 
ministered 30 minutes before the administration of 
morphi ne . N o v o mi t i n g o ccurred. 
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CONTROL 1 AND EXAMPLE 1 

One mg/kg of morphine was administered in- 
tramuscularly to five dogs. Four dogs vomited. In 
each Instance, vomiting occurred within four min- 
utes. On a different day the same dose of mor- 
phine was administered intramuscularly to the 
same five dogs in the same syringe with 1 mg/kg 
of methylnaltrexone. None of the dogs vomited. 

CONTROL 2 AND EXAMPLE 2 

Six dogs were given Intramuscular doses of 1 
mg/kg of morphine. All six dogs vomited. On an 
additional day the same dose of morphine was 
combined with 0,5 mg/kg of methylnaltrexone and 
administered in the same syringe to the same 
dogs. None of the dogs vomited. 
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CONTROL 5 AND EXAMPLE 5 

0.05 mg/kg methylnaltrexone was administered 
intravenously to four dogs one minute prior to the 
administration of 1.0 mg/kg morphine. No vomiting 
occurred in any of the dogs. On a different day. the 
same animals were given 1.0 mg/kg morphine with- 
out the administration of methylnaltrexone. All four 
dogs vomited. 

The administration of methylnaltrexone alone 
was found to produce no noticeable effects in the 
animals. Previous studies with larger doses of 
methylnaltrexone have demonstrated that unlike the 
non-quaternary naltrexone, methylnaltrexone does 
not precipitate withdrawal systems in morphine- 
tolerant dogs. Russell et al., Eur. J. Pharmacol . 
78:255-261 (1982). Methylnaltrexone has not been 
found to intorforo with tho analgooic acti v ity of 
morphine or narcotics. 

Claims 

1. Use of a compound of the formula: 
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wherein 

R i o allyl or a relat e d rodic al e. g. chlo r oal - 

lyl, cyclopropyl-methyl or propargyl, and 

X is the anion of an acid, e.g. a chloride, 
bromide, iodide or methylsulfate anion for the 
manufacture of a medicament for preventing or 
relieving nausea and emesis associated with 
the use of narcotic analgesics in warm-blooded 
animals. 

2. Use according to claim 1, wherein the medica- 
ment is produced in unit dosage form for ad- 
ministration in an amount between 0.05 mg/kg 
and 1.0 mg/kg. 

3. Use according to claim 1 or claim 2, wherein 
the medicament Is produced in a form for 
administration to the animal enterally, or by 
injection. 

-4 — Use according to claim 1 or claim 2, whoroin 
the medicament is produced in a form for 
administration to the animal parenteral^. 

5. Use according to any one of claims 1 to 4, 
wherein the compound is admixed with the 
narcotic analgesic for the manufacture of said 
medicament. 

6. Use according to any one of claims 1 to 5, 
wherein the compound is methylnaltrexone. 

7. Use of methylnaltrexone for the manufacture of 
a medicament for preventing or relieving nau- 
sea and emesis associated with the use of 
narcotic analgesics in warm-blooded animals, 
for administering e.g. parenterally to an animal 
prone to exhibit nausea or emesis on admin- 
istration of narcotic analgesics. 

Revendications 
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1. Utilisation d'un compose" de formule 
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25 

dans laquelle 

R est un radical allyle ou apparent^, par 
exemple chloro-allyle, cycIopropylme*thyle ou 
propargyle, 

X est Panion d'un acide, par exemple un 
anion chlorure, bromure, iodure ou methylsul- 
fate. 

pour la preparation d'un medicament de pre- 
vention ou de soulagement des nausees et 
3Z vomissements associ^s a I'emploi d'analg£si- 
ques narcotiques chez des animaux a sang 
chaud. 

2. Utilisation selon la revendication 1, dans la- 
05 quelle le medicament est prepare sous forme 
d'unites posologiques pour leur administration 
a une dose comprise entre 0,05 mg/kg et 1,0 
mg/Kg. 

<3 3. Utilisation selon la revendication 1 ou 2, dans 
laquelle le medicament est prepare* sous une 
forme propre a Padministration a Panimal par 
voie digestive ou par ingestion. 

*5 4. Utilisation selon la revendication 1 ou 2, dans 
laquelle le medicament est prepare sous une 
forme propre a Padministration parenteral a 
Panimal. 

53 .5. Utilisation selon Pune quelconque des revendi- 
cations 1 a 4, dans laquelle le compose est 
melange a Panalgestque narcotique pour la 
preparation dudit medicament. 

55 6. Utilisation selon Pune quelconque des revendi- 
cations 1 a 5. dans laquelle le compose est la 
methylnaltrexone. 
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7. Utilisation de m£thylnaltrexone pour la prepa- 
ration d'un medicament da prevention ou de 
soulagement des naus€es et vomissements 
associe*s a remplof d'analge*siques narcotiques 
chez des animaux a sang chaud, propre a etre 
adrninistre*. par exemple'par voie parenteVale, a 
un animal sujet aux naus£es cu aux vomisse- 
ments en cas d'administration d'analg^siques 
narcotiques, 

PatentansprOche 

1. Verwendung einer Verbindung der Formel 
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Verwendung nach einem der Ansprtiche 1 bis 

4, bei der die Verbindung dem SchmerzbetSu- 
bungsmittel zur Herstellung des Medikaments 
beigemischt wird. 

Verwendung nach einem .der AnsprGche 1 bis 

5, bei der die Verbindung Me'thylnahrexon ist. 

Verwendung von Methylnaltrexon zur Herstel- 
lung eines Medikaments zur Verhlnderung 
Oder Linderung von Nausea und Emesis im 
Zusammenhang mit der Verwendung von 
Schmerzbetaubungsmitteln bei WarmblUtern 
zur Verabreichung z.B. auf parenteralem Wege 
an ein tlerlsches Lebewesen, das dazu neigt, 
bei Verabreichung von Schmerzbetaubungs- 
mitteln Nausea oder Emesis zu zeigen. 



wobei 

R Ally] oder ein verwandtes Radikal z.B. 
Chlorallyi, Cyclopropyl-methyl oder Propargyl 
est und 

X das Anion einer Saure ist, z.B. ein Chlo- 
rid, Bromid, lodid oder Methylsulfatanion, zur 
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rung oder Underung von Nausea und Emesis 

im Zusammenhang mit der Verwendung von 40 

Schmerzbetaubungsmitteln bei WarmblUtern. 

2. Verwendung nach Anspruch 1, bei der das 
Medikament in einer Einheitsdosisform zur " 
Verabreichung in einer Menge zwischen 0,05 45 
mg/kg und 1,0 mg/kg hergestellt wird. 

3. Verwendung nach Anspruch 1 cder Anspruch 
2. bei der das Medikament in einer Form zur 
Verabreichung an das tierische Lebewesen auf so . 
enteralem Wege oder durch Injektion herge- 
stellt wird. 



Verwendung nach Anspruch 1 oder Anspruch 
2, bei der das Medikament in einer Form zur 55 
Verabreichung an das tierische Lebewesen auf 
parenteralem Wege hergestellt wird. 



